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Contributions of nitric oxide, EDHF, and EETs to endothe- Endothelium-derived nitric oxide is the principal me-
lium-dependent relaxation in renal afferent arterioles. diator of acetylcholine-induced endothelium-dependent
Background. Acetylcholine-induced endothelium-dependent relaxation in large conduit arteries, while the contribu-
relaxation in the renal afferent arteriole has been ascribed to tions of hyperpolarizing vasodilators [endothelium-derivednitric oxide, but the role of endothelium-derived hyperpolariz-
hyperpolarizing factors (EDHFs)] often predominate ining factors (EDHFs) and 14,15-epoxyeicosatrienoic acid (14,15-
small resistance vessels [1]. Technical limitations in theEET) are unclear.
Methods. Single afferent arterioles were dissected from kid- study of isolated afferent arterioles have limited the
ney of normal rabbits and microperfused in vitro at 60 mm Hg. ability to assess contributions of mediators to endothe-
Vessels were preconstricted submaximally with norepinephrine lium-dependent relaxation in this key preglomerular re-
(108 mol/L). Relaxation was assessed following cumulative sistance vessel, absent influences which might contrib-addition of ACh (109 to 104 mol/L) alone, or in the presence
ute in more complex, intact preparations. Nitric oxide–of indomethacin (to inhibit cyclooxygenase), Nw-nitro-l-argi-
mediated vasodilation usually depends on activation ofnine (L-NNA) (to inhibit nitric oxide synthase), methylene
soluble guanylyl cyclase in smooth muscle cells, leading toblue (to inhibit soluble guanylate cyclase), or a combination of
L-NNA  methylene blue. To assess contributions by EDHF, increments of cyclic guanosine monophosphate (cGMP)
studies were repeated with either apamin  charybdotoxin [to and activation of cGMP-dependent kinases, which can di-
block Ca2-activated K channels (KCa)] or with 40 mmol/L minish the Ca2-sensitivity of the contractile apparatus [2].
KCl. To asses the role of 14,15-EET, relaxations were evaluated
Mediators of endothelium-dependent hyperpolarizationin the presence of its competitive inhibitor 14,15-epoxyeicosa-
vary with species and vascular bed and include epoxyei-5(Z)-enoic acid (14,15-EEZE).
cosatrienoic acids (EETs) [3], endocannabinoids [4], KResults. Relaxation by acetylcholine was abolished follow-
ing endothelial denudation. It was unaffected by indomethacin [5], hydrogen peroxide (H2O2) [6, 7], or nitric oxide itself
but was inhibited 54%  5% (P  0.001) by L-NNA, 57%  [8–10]. Hyperpolarization of the vascular myocyte cell
5% by methylene blue, and 60%  4% by the combination of membrane closes voltage-dependent Ca2 channels, lim-
L-NNA plus methylene blue. Relaxation was inhibited further iting intracellular free [Ca2] and effecting relaxation [11].by KCl (80%  6%) or by apamin  charybdotoxin (96% 
EETs are endothelium-derived, cytochrome P-450–2%). 14,15-EEZE, alone, inhibited acetylcholine-induced re-
dependent oxidative (epoxide) metabolites of arachi-laxation by 29%  3%, and by 80%  5% in the presence of
donic acid which act as EDHFs in the coronary circula-L-NNA.
Conclusion. Acetylcholine-induced afferent arteriolar re- tion [12]. Nonspecific inhibitors of cytochrome P-450
laxation depends strongly on both nitric oxice, acting via solu- have been used as probes of EDHF effect, but they may
ble guanylate cyclase, and on an EDHF, likely 14,15-EET, inhibit the synthesis of a variety of vasoactive factors with
acting via KCa. opposing effects and can, themselves, act as K channel
blockers in some preparations, confounding their use
[13]. Recently, highly selective, competitive inhibitors of
Key words: endothelium-derived relaxing factor, endothelium-depen-
EETs have been synthesized and validated as pharmaco-dent hyperpolarizing factor, soluble guanylyl cyclase, calcium-activated
potassium channel, epoxyeicosatrienoic acids, 14,15-epoxyeicosa-5(Z )- logic antagonists [13]. One of these [4,15-epoxyeicosa-
enoic acid. 5(Z)-enoic acid (14,15-EEZE)] was selected for use in
this study seeking to determine the contributions by ni-Received for publication April 27, 2002
tric oxide, prostaglandins, EDHF, and EETs to acetyl-and in revised form November 15, 2002
Accepted for publication February 11, 2003 choline-induced relaxation in isolated, microperfused af-
ferent arterioles from the rabbit. 2003 by the International Society of Nephrology
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METHODS (108 mol/L) was determined as a function of distance
from the glomerulus. Responses did not differ over theIsolation and microperfusion of rabbit afferent arteriole
first 20 m, then diminished gradually, falling by 50%
Male New Zealand White rabbits (1.6 to 1.8 kg) were at 100 m. All results are from a site in this initial 20 m
maintained on tap water and standard chow (Na con- of the maximally responsive segment. Data were ana-
tent 0.4 g/100 g). Protocols were approved by the Institu- lyzed only from arterioles deemed viable at the end of
tional Animal Care and Use Committee of Georgetown each experiment by exhibiting 50% contraction to NE
University Medical Center and were performed ac- (108 mol/L).
cording to the Guide for the Care and Use of Laboratory
Animals of the National Institutes of Health, as well as Experimental procedures
the guidelines of the Animal Welfare Act. Rabbits were Vessels were preconstricted with NE (108 mol/L) by
anesthetized with xylazine (10 mg/kg intramuscularly), 60% to 70% from control luminal diameter. Thereafter,
ketamine (50 mg/kg intramuscularly), and pentobarbital increasing doses of acetylcholine (109 to 104 mol/L,
sodium (10 mg/kg intravenously) followed by heparin N 9) or sodium nitroprusside (SNP) (109 to 103 mol/L,
(1000 USP intravenously) for anticoagulation. Microdis- N 4) were added to the superfusion bath. Vessels were
section and microperfusion of the afferent arteriole were observed for 7 to 10 minutes at each dose to ensure a
performed as described previously [14]. Briefly, the right stable and maximal response.
kidney was extracted via an abdominal incision and placed To confirm that the acetylcholine-induced afferent ar-
immediately into ice-cold preservation solution. The kid- teriolar relaxation was endothelium-dependent, a pilot
ney was sliced along the corticomedullary axis and re- study was undertaken in which vessels (N  4) were
placed in the preservation solution. A single superficial denuded of endothelium by microperfusion with 0.1%
afferent arteriole with glomerulus (but not macula densa goat antihuman von Willebrand factor antibody plus 2%
or other tubular segments) was microdissected under a guinea pig serum complement for 10 minutes [15]. Relax-
stereomicroscope (model SZ40, Olympus, Melville, NY, ations to acetylcholine or SNP were then compared with
USA) on a temperature-controlled stage (Brook Indus- those in buffer-perfused arterioles (N  4).
tries, Lake Villa, IL, USA) maintained at 4C. Using a Possible contributions of vasodilator prostanoids to
micropipette, the arteriole was transferred to a tempera- acetylcholine-induced relaxation were assessed by re-
ture-regulated chamber mounted on the stage of an in- peating these protocols following a 30-minute preincuba-
verted microscope (model IX70, Olympus) modified tion and in the continued presence of the cyclooxygenase
with micromanipulators. The afferent arteriole was can- inhibitor indomethacin (105 mol/L, N  5). Contribu-
nulated with a series of concentric glass micropipettes, tions of nitric oxide to acetylcholine-induced relaxation
including holding, perfusion, and exchange pipettes and were determined by repeating these protocols following
perfused with	modification of minimum essential media a 20-minute preincubation and in the continued presence
(	-MEM) containing 5% bovine serum albumin (BSA). of the nitric oxide synthase inhibitor, NG-nitro-l-arginine
Intraluminal pressure was maintained at 60 mm Hg (L-NNA) (104 mol/L, N  7). In order to assess the
throughout the experiment by using a fine pipette intro- role of soluble guanylyl cyclase, and to confirm the com-
duced into the arteriole through the perfusion pipette. pleteness of nitric oxide synthase inhibition, acetylcho-
The bath and perfusion solutions were bubbled with 95% line-induced relaxation was assessed in the presence of
O2 and 5% CO2 before the experiments commenced. higher concentrations of L-NNA (103 mol/L; N  4),
The solutions also contained HEPES (10 mmol/L) to in the presence of the methyl ester of L-NNA (L-NAME)
stabilize pH during protocols when bubbling would re- (104 mol/L; N 4), and following 5 minutes preincuba-
sult in unacceptable movement artifact. The arteriole tion with methylene blue (105 mol/L; N  4) alone or
was superfused at 1 mL/min with 	-MEM containing in combination with L-NNA (N  7).
0.15% BSA. Following microdissection and cannulation, Contributions of EDHF to acetylcholine-induced re-
which were completed within 90 minutes, the bath was laxation were assessed in arterioles in which contribu-
warmed gradually from 8C to 37C, then allowed to tions by nitric oxide were prevented with L-NNA. First,
equilibrate for 30 minutes. Images of the afferent arteri- acetylcholine-induced relaxation was determined follow-
ole were displayed at
400 magnification (Nomarski Op- ing preconstriction with KCl (40 mmol/L, N  5) rather
tics, Olympus) on a video monitor via a black-and-white than with NE. Second, to study the role of Ca2-activated
camera (model NC 70, Dage-MTI, Michigan City, IN, K channels, acetylcholine-induced relaxations were re-
USA), and recorded on VHS tape. Afferent arteriolar assessed in the combined presence (N  6) of apamin
diameter was measured at the point of most consistent (107 mol/L) to block small-conductance Ca2-activated
maximum constriction, from the stage micrometer-cali- K channels [16] and charybdotoxin (108 mol/L) to
brated video display by use of vernier calipers. In pilot block large- and intermediate conductance Ca2-acti-
vated K channels [17]. Third, to determine the contribu-studies, the contractile response to norepinephrine (NE)
Wang et al: NO and EETs in afferent arterioles 2189
tion of EETs to the EDHF effect, acetylcholine-induced Student paired t test. Statistical significance was defined
as P  0.05. All data are presented as mean  SD.relaxation was assessed in the presence of 14,15-EEZE
(105 mol/L, N  6) to inhibit 14,15-EET [13]. Effects
of the antagonists of the K channels and EETs were RESULTS
also assessed in combination with L-NNA (N  5 to 6).
Basal afferent arteriolar diameter averaged 17 
1.2 m. Both acetylcholine and SNP led to potent, dose-Drugs and solutions
dependent relaxation of NE-preconstricted isolated af-All solutions were prepared fresh daily. Heparin was
ferent arterioles (Fig. 1). Maximum relaxation was simi-dissolved in 0.9% NaCl at 1000 units/mL. NE, acetylcho-
lar following acetylcholine (81% 8%) and SNP (90%line, SNP, indomethacin, L-NNA, methylene blue, goat
6%, P  NS). Acetylcholine-induced relaxation wasantihuman von Willebrand factor antibody, and guinea
abolished (inhibition, 104%  5%, Fig. 1A and Table 1)pig serum complement were purchased from Sigma Chemi-
by endothelial denudation while SNP-induced relaxationcal Co. (St. Louis, MO, USA) and prepared similarly.
was unaffected (Fig. 1B). We conclude that acetylcho-14,15-EEZE was synthesized in the Department of Bio-
line-induced afferent arteriolar relaxation is strictly en-
chemistry, University of Texas Southwestern Medical
dothelium-dependent.
Center at Dallas. The dissection solution consists of Preincubation with indomethacin did not alter dose-
8.89 g/L Deficient Earle’s BME, 26 mmol/L NaHCO3, dependent acetylcholine-induced relaxation significantly
2 mmol/L l-glutamine, and 5% BSA, which was filtered when compared with responses from control vessels (Ta-
(0.8 m), saturated with 95% O2-5% CO2 (pH 7.40 to ble 1, Fig. 2), suggesting no role for prostaglandins in
7.45), and prepared fresh daily. MEM solution con- this response.
taining an additional 26 mmol/L NaHCO3 and 5% BSA Nitric oxide synthase inhibition with L-NNA alone or
for perfusion and 26 mmol/L NaHCO3 and 0.15% BSA soluble guanylate cyclase inhibition with methylene blue
for superfusion were filtered (0.2 m), saturated with alone each diminished acetylcholine-induced vasorelaxa-
95% O2-5% CO2, and buffered to pH 7.40 to 7.45 before tion similarly, by 54%  5% (P  0.001) or 57%  5%
use daily. (P 0.001), respectively (Fig. 2 and Table 1). We consid-
ered that the competitive substrate inhibitors L-NAMECalculations of results and statistics
or L-NNA alone may be unable to block nitric oxide
Relaxation of NE-preconstricted vessels is expressed as: formation fully [18]. To address this concern, acetylcho-
line-induced relaxation was reassessed following com-% relaxation  [(D0  D1)/(D0  D)] · 100
bined incubation with L-NNA and methylene blue. As
(Eq. 1) shown in Figure 2 and in Table 1, there was no additional
inhibition of acetylcholine-induced relaxation by addi-where D0 is the basal diameter (before preconstriction
tion of methlylene blue to L-NNA.with NE), D is the minimal diameter with NE, and D1 is
Membrane hyperpolarization was nonspecificallythe experimental diameter. Therefore, 100% relaxation
blocked, in the presence of L-NNA, by equimolar substi-implies that the perturbation has dilated the afferent
tution of 40 mmol/L KCl for NaCl. As shown in Figure 2arteriole to the luminal diameter observed under basal
and Table 1, dose-dependent and maximal acetylcholine-(pre-NE) conditions.
induced relaxation was markedly reduced by 40 mmol/LInhibition of relaxation is expressed as:
KCl (inhibition, 80%  6%).
% inhibition of relaxation (Eq. 2) A combination of the Ca2-activated K channel
blockers apamin and charybdotoxin is required to block [(R0  R1)/R0] · 100
the actions of EDHF in some other vessels [19]. There-
where R0 is the maximal relaxation following acetylcho- fore, we examined the combined effects of these two
line, in the absence of inhibitors and R1 is the relaxation agents, alone or with L-NNA. As shown in Figure 3
in the presence of inhibitors. and Table 1, the combined application of apamin and
Treatment groups were compared by two-factor re- charybdotoxin had no significant effect on the response
peated-measures analysis of variance (ANOVA) with to acetylcholine (inhibition, 7%  4%; NS). However,
Statistica software (version 5.0, University of Hamburg, in the presence of L-NNA, apamin and charybdotoxin
Hamburg, Germany). Vasodilator concentration effect nearly abolished the residual acetylcholine-induced re-
curves were fitted to a log-logistic sigmoid relationship laxation (inhibition, 96%  2%) (Fig. 3 and Table 1).
and pD2 values (negative logarithm of the molar concen- The effect of 14,15-EETs on endothelium-dependent
tration of vasodilator that produced 50% of the maximal relaxations was inferred by assessing acetylcholine-
response) were calculated (Prism, Graphpad). Percent induced relaxation following pretreatment with 14,15-
EEZE, alone or with L-NNA. 14,15-EEZE alone re-maximal relaxation and pD2 values were compared using
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Fig. 1. Relaxation of preconstricted endothelium intact () and denuded () afferent arterioles. (A ) Relaxation by acetylcholine (ACh). Intact,
N 9; denuded, N 4. (B) Relaxation by sodium nitroprusside (SNP). Intact, N 5; denuded, N 4. Denudation abolished response to acetylcholine
(*P  0.05, intact vs. denuded) but did not alter relaxation due to SNP.
Table 1. Effect of inhibition of prostaglandins, nitric oxide synthase, cyclic guanosine monophosphate (cGMP), K channels and
14,15-epoxyeicosatrienoic acid (EETs) on the pD2 (log ED50) and maximum relaxation responses to acetylecholine
in afferent arterioles from the rabbit
Condition Number PD2 Max relaxation % Inhibition %
Control 9 6.840.12 81.37.7 0
Denuded endothelium 4 5.350.3b 4.01.2b 1045c
Indomethacin 5 6.890.11 84.47.4 44
L-NNA 7 6.490.13b 37.23.1b 545b
Methylene blue 4 6.410.09b 34.94.9b 575b
Methylene blue  L-NNA 7 6.400.05b 31.93.9b 604b
KCl  L-NNA 5 4.971.18a,c 17.13.3a,c 806a,c
Apamin  charybdotoxin 6 6.760.1 75.27.1 74
Apamin  charybdotoxin  L-NNA 5 4.851.28a,c 3.11.1a,c 962a,c
14,15-EEZE 6 6.70.1b 57.46.2b 293c
14,15-EEZE  L-NNA 6 5.100.08a,b 16.52.9a,b 805a,b
Abbreviations are: L-NNA, Nw-nitro-l-arginine; 14,15-EEZE, 14,15-epoxyeicosa-5(Z)-enoic acid. MeanSD. Results are expressed as percentage change in luminal
diameter.
aP  0.01 compared to L-NNA alone; bP  0.01; cP  0.005 compared to Control
duced acetylcholine-induced relaxation significantly, by 14,15-EET, since a competitive inhibitor of 14,15-EET
mimicked the effect of K channel blockade when both29%  3% (Fig. 4, Table 1). However, in the presence
were assessed in the presence of L-NNA.of L-NNA, it mimicked the effects of 40 mmol/L KCl
Acetylcholine-induced relaxation of rabbit aorta, mes-(inhibition, 80%  5%; Fig. 4, Table 1).
enteric resistance vessels, renal arteries, and glomerular
afferent arterioles is strictly endothelium dependent [15,
DISCUSSION 21, 22]. Consistent with observations by Juncos et al
We confirm that both acetylcholine and SNP relax [23], we found that endothelial denudation abolished
NE-preconstricted isolated afferent arterioles from the acetylcholine-induced relaxation. We further confirm
rabbit [20]. The acetylcholine-induced relaxation is their observation [23] that indomethacin does not alter
strictly endothelium-dependent. The main new findings acetylcholine-induced relaxations, suggesting that they
are that about half of the relaxation can be blocked by are independent of cyclooxygenase (COX). Since the
inhibition of nitric oxide synthase, while most of the nitric oxide synthase inhibitor L-NNA (104 mol/L) de-
residual relaxation can be blocked by inhibitors of Ca2- creased acetylcholine-induced vasodilation by 54%, we
activated K channels or by high [K], consistent with conclude that nitric oxide accounts for much of the ace-
the action of an EDHF. The nitric oxide–mediated re- tylcholine-induced relaxation in the afferent arteriole.
sponse depends exclusively on soluble guanylate cyclase, In a previous study by Schnackenberg and Wilcox [24],
an even greater effect of nitric oxide synthase inhibitionwhile much of the EDHF response can be ascribed to
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Fig. 4. Effects of Nw-nitro-L-arginine (L-NNA) and 14, 15-epoxyeicosa-Fig. 2. Effects of nitric oxide synthase, cyclooxygenase (COX), and
5(Z)-enoic acid (14,15-EEZE), alone or in combination, on acetylcho-soluble guanylate cyclase inhibition as well as of elevated [K] on
line (ACh)-induced afferent arteriolar relaxation. *P  0.05; **P acetylecholine (ACh)-induced relaxation of afferent arterioles. ***P 
0.01; ***P 0.001 compared to control. aP 0.05; bP 0.001 compared0.005 compared to control. aP 0.05; bP 0.001 compared to Nw-nitro-
to L-NNA alone. Symbols are () Control; () L-NNA; () EEZE;l-arginine (L-NNA) alone. Symbols are: () control; () indomethacin;
() EEZE  L-NNA.() L-NNA; () methylene blue; () L-NNA  methylene blue; ()
L-NNA  K.
conclude that L-NNA 104 mol/L fully blocks nitric oxide
synthase and that there are no significant nitric oxide–
independent effects of acetylcholine mediated via cGMP
in the afferent arteriole. These current observations are
in accord with those of Trottier et al [27], who found
that nitric oxide accounted for the entirety of cGMP-
mediated afferent arteriolar relaxation in the perfused
hydronephrotic rat kidney preparation. We do not know
why our previous study had suggested a greater response
to nitric oxide synthase inhibition.
Acetylcholine-induced relaxations resistant to inhibi-
tion of COX and nitric oxide synthase have been ascribed
to EDHF [28, 29]. In our study, high extracellular [K]
markedly reduced acetylcholine-induced vasorelaxation
in L-NNA–pretreated afferent arterioles. Elevated ex-
Fig. 3. Effects of nitric oxide synthase inhibition and blockade of Ca2 - tracellular [K] prevents vascular myocyte hyperpolar-
activated K channels, alone or in combination, on acetylycholine ization, maintaining elevated cytosolic [Ca2] and thus
(ACh)-induced relaxation of afferent arterioles. **P  0.01; ***P 
preventing relaxation [30]. In the rat isolated perfused0.005 compared to control. aP 0.05; bP 0.001 compared to Nw-nitro-
l-arginine (L-NNA) alone. Symbols are: () control; () L-NNA; () kidney preparation, elevated [K] likewise abolished
apamin  charybdotoxin; () L-NNA  apamin  charybdotoxin. acetylcholine-induced afferent arteriolar relaxation after
nitric oxide synthase and COX inhibition, an effect mim-
icked in those studies and in our isolated arteriolar prep-
aration by combined inhibition of Ca2-activated Kwith L-NAME was found on acetylcholine-induced re-
channels with apamin and charybdotoxin [31]. In thelaxation of the afferent arterioles. In view of this, we
hydronephrotic rat kidney preparation, apamin andassessed the effects of an independent method to block
charybdotoxin inhibited EDHF effect by 35%  7%effects of nitric oxide and of higher doses of L-NNA.
and 62% 5%, respectively [19]. Apamin preferentiallyExogenous nitric oxide can relax smooth muscle by acti-
blocks small-conductance Ca2-activated K channels,vation of soluble guanylate cyclase [25, 26]. This can be
while charybdotoxin is more selective for large-conduc-inhibited by methylene blue. However, neither L-NAME
tance, intermediate-conductance, and voltage-depen-(104 mol/L), higher concentrations of L-NNA (103
dent K channels [32, 33]. As suggested by Wang andmol/L, data not shown), nor a combination of L-NNA
Loutzenhiser [19], the dual requirement for apamin andwith methylene blue produced any significant additional
effect beyond that of L-NNA (104 mol/L) alone. We charybdotoxin to block EDHF effect may indicate that
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activation of two distinct K channels is required for full this microvascular resistance vessel. These results are
surprising and contrast with those in other resistancevasodilation or might suggest an allosteric interaction of
these agents at the same K channel [19]. Our results arteries, such as those from the rabbit or rat mesentery
[38, 39], human omentum [40], or human subcutaneoussuggest that EDHF normally mediates 35% of acetyl-
choline-induced afferent arteriolar dilatation. fat [41], where the effects of EDHF predominate. Fuji-
moto and Itoh [21] assessed relative contributions ofInterestingly, a combination of apamin and charybdo-
toxin did not modify significantly the relaxation to acetyl- nitric oxide and other factors to endothelium-dependent
vasodilation in rabbit arteries, including aorta, carotid,choline in the absence of simultaneous nitric oxide syn-
thase inhibition. The inability to assess EDHF effect in femoral, mesenteric, and small mesenteric resistance ar-
teries. They concluded that nitric oxide was the predomi-the absence of nitric oxide synthase inhibition has been
ascribed most commonly to the nitric oxide sensitivity of nant mediator of vasodilation in large conduit arteries,
but that EDHF predominates in the smaller mesentericheme iron in endothelial P-450–dependent epoxygenases
[34]. As well, we speculate that, if nitric oxide acted in resistance vessels. This is consistent with reports that
endothelial nitric oxide synthase activity is lower in resis-this preparation both by activating Ca2-dependent K
channels as well as by diminishing the Ca2 sensitivity tance arteries than in conduit arteries [42]. We speculate
that the robust role of nitric oxide in the afferent arterioleof the contractile apparatus, then nitric oxide-EDHF
interactions could depend critically on the resting mem- may provide a mechanism for relatively selective regula-
tion of glomerular capillary pressure in the kidney.brane potential (Em) of vascular myocytes. Em may be
near maximally hyperpolarized the presence of nitric Within the kidney, nitric oxide generated by endothelial
nitric oxide synthase participates in the regulation of theoxide, so that K channel blockade with apamin chary-
bdotoxin is inadequate to alter Em or relaxation in this glomerular microcirculation by modifying the tone of
both the afferent arteriole and the mesangium. In addi-circumstance. However, after nitric oxide synthase inhi-
bition, K channels would be partially inactivated and tion, nitric oxide generated by neuronal nitric oxide syn-
thase in the macula densa further controls glomerularthe Em consequently less hyperpolarized and therefore
more sensitive to inhibition by apamin charbydotoxin. hemodynamics via tubuloglomerular feedback and mod-
ulation of renin release [43].Neither of these potential explanations accounts for the
minor inhibition of acetylcholine effect by 14,15-EEZE
in the absence of nitric oxide synthase inhibition (see
CONCLUSION
below).
Endothelium-dependent vasodilation of rabbit affer-EETs are diffusible endothelium-derived epoxygenase
ent arterioles to acetylcholine is largely mediated bymetabolites of arachidonic acid, which activate large con-
nitric oxide via a cGMP-dependent mechanism, with theductance Ca2-activated K channels in vascular myo-
balance of its effect depending on an EDHF, likely 14,15-cytes and function as EDHFs in the coronary, renal,
EET, acting via Ca2-activated K channels. Both mech-and cerebral circulations [13, 35]. Indeed, it has been
anisms may contribute importantly to the regulation ofreported that exogenous 11,12-EET dilates the rat inter-
preglomerular arteriolar tone.lobular artery and juxtamedullary afferent arteriole by
a COX-independent mechanism [36]. Moreover, brady-
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